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に関するパラメータから構成され， ][][ ijij TVarTE γ+
として表される実効旅行時間と呼ばれるものが用い













米国交通省道路局（Federal Highway Administration, 
Department of Transportation）では，旅行時間信頼性の
測定指標として，Buffer Time; BT = t0.95 - μt，Buffer 
Time Index; BTI= (t0.95 - μt ) / μt，Planning Time; PT = t0.95，
Planning Time Index; PTI= t0.95 / tfを設定している．t0.95 










































































































ODペア rs の経路交通量の平均を μkrs (= E[Fkrs])，分
散 (σkrs)2 を ημkrs (= Var[Fkrs]) と仮定する．なお，Fkrs 




[ ]rskrskrsk NF ηµµ ,~                           (1) 



























             



















































































[ ] ( )[ ] [ ]22 aaa TETETVar −=                      (7) 
 経路旅行時間の期待値E[Tkrs]は次式で表される． 











































































タイル値の算出式は，以下の式 (10) である．  
[ ] [ ]rskprskrspk TVarITET +=,           (10) 



























ζ                      (11b) 
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1ln ζλ −= rskTE














の場合，以下の式 (12a) から式 (12e) で定式化できる． 
 























        
(12c) 
  
rskrs Kkrsf ∈∀Ω∈∀≥ ,0,         
(12d)
 
























da(n) = ya(n) − xa(n) を計算する． 
Step3：降下ステップサイズの探索 














1                   (14) 
の値が小さくなるζ(n)を探す．このとき{xa(n)}と{da(n)}
は定数で，ζ(n)のみ変数である． 


































*Find Ω∈f  








pk fft  
(16) 











( ) ( )( ) ( ) ( ) ( ))()()(, Q2
1min. mmmmrspktZ ffffffff −⋅−+−⋅= ρ































































































































































































Var[T ik ] T ik 0.95 Var[T
ik ] T ik 0.95 Var[T
ik ] T ik 0.95 Var[T
ik ] T ik 0.95 Var[T
ik ] T ik 0.95 Var[T
ik ] T ik 0.95
100 77.188 47.71 77.188 49.30 138.684 52.63 138.684 55.18 0.0 9.3 0.0 10.7
200 4.824 13.43 4.824 13.78 8.668 14.66 8.668 15.24 44.3 8.4 44.3 9.6
300 0.953 7.08 0.953 7.21 1.712 7.63 1.712 7.85 44.3 7.2 44.3 8.1
400 0.302 4.86 0.302 4.92 0.542 5.16 0.542 5.27 44.3 6.0 44.3 6.6
500 0.124 3.83 0.124 3.86 0.222 4.03 0.222 4.08 44.3 4.9 44.3 5.4
600 0.060 3.27 0.060 3.29 0.107 3.41 0.107 3.44 44.3 4.0 44.3 4.3
700 0.032 2.93 0.032 2.94 0.058 3.03 0.058 3.05 44.3 3.3 44.3 3.5
800 0.019 2.71 0.019 2.72 0.034 2.79 0.034 2.80 44.3 2.8 44.3 2.9
900 0.012 2.56 0.012 2.57 0.021 2.63 0.021 2.63 44.3 2.3 44.3 2.4
1000 0.008 2.46 0.008 2.46 0.014 2.51 0.014 2.51 44.3 2.0 44.3 2.0
1100 0.005 2.38 0.005 2.38 0.009 2.42 0.009 2.42 44.3 1.7 44.3 1.7
1200 0.004 2.32 0.004 2.32 0.007 2.35 0.007 2.35 44.3 1.5 44.3 1.5
1300 0.003 2.27 0.003 2.27 0.005 2.30 0.005 2.30 44.3 1.3 44.3 1.3
1400 0.002 2.23 0.002 2.23 0.004 2.26 0.004 2.26 44.3 1.1 44.3 1.1



































































































































































3) Yin, Y., Lam, W. H. K. and Ieda, H.: New technology and 
the modeling of risk-taking behavior in congested road 















山環整備前 393,143 7,403 429,050
山環整備後 382,544 6,348 415,078







山環整備前 395,993 7,382 431,850
山環整備後 384,663 6,517 417,101
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A RELIABILITY EVALUATION METHOD WITH A TRAFFIC ASSIGNMENT 
MODEL BASED ON TRAVEL TIME PERCENTILE VALUE AND ITS 
APPLICATION TO THE ROAD NETWORK OF KANAZAWA CITY 
 
Yuta IMAMURA, Sho-ichiro NAKAYAMA and Jun-ichi TAKAYAMA 
 
The traffic demand and travel time change according to various factors in an actual road network. The 
variability of travel times is one of the main decision-making factors of travel behavior. Therefore, it is 
important to incorporate it in the benefit evaluation of road maintenance and improvement project and the 
transportation planning/policy. In this study, the travel time percentile value, which is easy to understand, 
is focused on as a measure of the difference of the travel time. The aim of this study is to develop a prac-
tically applicable user equilibrium assignment model, which can output the travel time percentile values, 
as a practically applicable reliability evaluation method. In addition, the model is applied to the road net-
work of Kanazawa City, and its applicability and usefulness to real road networks is examined. 
